Abstract. The motion and heat transfer of water droplets with a swirling air flow is investigated. Flow was considered in a cylindrical chamber in the absence of gravity. We created a mathematical model of this problem and made appropriate calculations. The features of the air flow at a tangential feeding it into the chamber, and the motion of the drops, their thermal behaviour are founded. We presented the recommendations for the rational choice of parameters of the apparatus and rational operation regime.
Introduction
As a result of the contact of air and other gaseous media with a liquid, this is usually heavily dispersed, located in the gas solid particles deposited on the interface. Combined cycle gas contaminants absorbed by liquid. In the presence of the temperature difference between these mediums the heat transfer takes place. Also, evaporation or condensation of liquid on its interfacial surface are possible.
In one form or another, these processes are implemented in wet scrubbers [1] , to some extent, in the cooling towers [2] [3] [4] . In the absence of gravity cleaning processes, heat and mass transfer can be implemented in the working chamber of apparatus. In this chamber, tangentially supplied air with impurities irrigated with water. It should be noted that the swirling vortex flow are widely used in engineering: vortex separators, cyclones, precipitators, dryers, cyclic furnaces, burners, plasma devices [5] [6] [7] .
Results of numerical simulations and analytical estimates
Issues of mathematical modeling of isothermal and non-isothermal swirling flows devoted to work [5] , [8] [9] , numerous articles. In this paper, modeling of non-isothermal flows of two-phase medium is carried out using a complete system of equations of turbulent motion, including a standard twoparameter k   turbulence model, initial and boundary conditions. In describing the motion of water droplets applied Lagrange continuum approach. Integration of the corresponding system of equations is carried out numerically by finite volume method. The computational domain consists of a cylindrical chamber with a pipe. Total height of the chamber 0.9 m, the diameter of the inlet pipe is 0.07 m (figure 1). The air velocity in the inlet pipe is taken 25 m/s, the temperature 303 K. Water-spraying device is located in the chamber at a distance 0.135 m from the lid. The drops are injected against the flow of air at a rate 1.0 m/s, water temperature 283 K. We found that due to the tangential supply of air into the chamber it acquires rotary motion. The maximum rate is achieved in the region where the air from the nozzle accumulates on the concave wall of the chamber ( figure 2) . Further, the stream of air flows over the surface and twists. The minimum value of the circumferential velocity component z v takes the central part of the chamber, and the maximum near the concave surface. figure 3 . It is evident that the distance from the entrance to the change velocity magnitude in the radial direction becomes more uniform. We shown that in the central portion of the chamber drops fairly long time moving against the air flow (figure 4). While the droplets, which was ejected on the periphery, almost immediately addicted to the carrier medium. Also, they are changes its original direction of movement. Some of these droplets nailed to the walls of the chamber. From the results of calculations that the average air temperature at the exit of the chamber is about 298 K, wherein the periphery is slightly lower than in the central portion of the chamber. We made further simplifications in order to obtain engineering dependencies for evaluating the main indicators of this apparatus. At the front of the chamber the flow of air and the movement of water droplets is not significantly regular, so they are not considered. We suppose that the working environment (air) -ideal fluid. At the rotational-translational motion in the central part the vortex core is formed. The flow considered a potential outside core on the periphery [5] . However in contrast to [5] , where the district v  and longitudinal 
